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1. Introduction

Unemployment is a harmful phenomenon from both the society’s and the individual’s point of
view. Considering the society it causes problems that unexploited capacities impede the
efficient work of the economy, the budget is encumbered by the drop out of tax revenues and
increased social security benefits, whereas the individual can not obtain labour income.
Exactly that is why the examination of unemployment is one of the major issues of
economics. Labour market is, however, a special market, so theory has not been able and
foreseeably will not be able to deliver a uniform framework for analysis in the near future.

The efficient work of the labour market is hampered by frictions, thus the market can
not behave as a Walrasian model: assumptions relating to perfect competition are not met,
above all the homogeneity and perfect information conditions. The sources of frictions are the
dissimilar qualifications, desires of the labour force and the differentiated nature and distinct
expectations of workplaces offered by companies. Further frictions are caused by the
complexity of available information and the way actors are informed, which may not be full
due to the above mentioned differentiations. Consequently, there are no perfectly informed
agents, asymmetric information is frequent. Coordination difficulties also contribute to
frictions, as a consequence of which not all job advertisements are applied for and not all
unemployed workers find a job. Frictions are also generated by those mobility costs workers
have to face while looking for a job. These costs hamper the reallocation of the labour
regionally and among industries, and the predomination of market clearing forces.

These ,,search frictions” are in the focus of the so called search and matching models.
Much before the birth of the above models Hicks [1932] already called the attention to the
role of frictions: there is such a (,,normal”) level of unemployment which does not provoke a
change in wages. Hicks also considered frictions important from the point of view that real
wages react to shocks more slowly in the presence of frictions and therewith cause short term
imbalances. In the interpretation of Keynes [1936/1965] ,normal” unemployment is not
substantial, as a so-called frictional unemployment can be defined, which is compatible with
full employment (Petrongolo—Pissarides [2001]).

At the end of the 1960’s the basic conception according to which there exists an
unemployment rate which was called as ,,natural” by Friedman [1968] and ,,equilibrium” by
Phelps [1967], [1968] appeared more forcefully than any previous attempts before. In a
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theoretical rate in this approach to which the economy converges in the long run. The natural
rate depends on: the structural characteristics of the labour and goods market, the extent of
market imperfections, the random fluctuations of demand and supply, the cost of obtaining
information and mobility in the labour market. This rate is not constant of course, its value
changes in the course of time. As Friedman argues, this rate, furthermore, can not be
influenced by monetary policy in the long run. At the same time there exists a short-run trade-
off between inflation rate and unemployment, which became well-known as Phillips-curve.

Stigler [1989a], [1989b] called the attention to incomplete information emerging from
the cost of producing information. He stressed the importance of searching, when customers
do not know the prices of sellers in the market. He constructed the first versions of search
models. He presumed that job seekers know the variance of wage distribution and they are
able to determine the mean of wages at least approximately, but they do not know what wage
will be offered by which company. Therefore they recognise that it is worth searching for the
best offers possible. Under these circumstances the question comes to the forefront how long
job seekers might look for the right alternative. At the beginning of the 1970’s formalised
search models attribute the existence of unemployment primarily to the fact that job seekers
do not dispose about adequate information on job opportunities offering high wages, so they
take a sample and in case an offer fulfils their expectations they refuse (low paid) job offers.
Thus the models focus on searches and the decision-making characteristic of employees’
(supply), where key role is assigned to the so-called reservation wages.

Search models can be regarded as predecessors of search and matching models
appearing later in economic theory. In these models searching frictions gain a more important
role, whose ,,elegant” analysis was enabled by the introduction of the matching function. The
models are built upon the generally observable phenomenon that in an economy
unemployment and job vacancies appear at the same time, that is, unemployment is not
reduced to the phenomenon of surplus in the labour market. A further important feature of
these models is the presence of the so-called ,,searching externalities”, as well as the job
creation surplus (rent) resulting from frictions.

In a modern market economy continuous changes can be observed in the labour
market as a consequence of globalisation, technical progress, production and financial
innovations etc. The gaining ground of particular industries, while the overshadowing and
breaking down of others, naturally influence the creation and destruction of jobs. And all
these processes determine job finding and loss, affect the intention of becoming active or

inactive, the way the number of unemployed changes through the inflow and outflow into and



out of the labour force. Apart from the natural processes of the economy the role of the set of
government policy instruments is not negligible either. Understanding and scrutinizing the
processes of job finding and separation is not an easy task. It is difficult to determine the
actual number of job seekers on the supply side of labour market as job seekers might not
always be unemployed persons. Those searching for a job can be such inactive persons who
are indeed looking for a job but do not fulfil those criteria which are set up for unemployed
workers in certain procedures. Furthermore, job seekers can also be found among employed
persons, they are those who would like to change jobs for one reason or another. The number
of effective job seekers might significantly deviate from the number of unemployed persons
no matter which (register or labour force survey) approach for estimation is applied. From the
side of separation it is also cumbersome to segregate particular components. The separation
can be generated namely as a result of more decisions: out of involuntary decisions of the
individual (firings and layoffs), or out of the self-imposed intention of changing jobs (quits),
together with the expiration of a non-renewed time-limited employment contract. At the same
time dismissed workers and job leavers will not be all unemployed as they can even
immediately find a job or become inactive.

The estimation and analysis of job finding and separation rates as well as probabilities
are crucial for understanding unemployment processes and the reasons behind it. These
analyses came to the forefront mainly after the appearance of search and matching models.
This was further strengthened by the extension of labour market data availability in the
developed countries, above all in the United States.

Analysing the labour market in the USA Darby, Haltiwanger and Plant [1986]
observed that the inflow to unemployment and its composition play an important role in the
processes of unemployment. In Britain Pissarides [1986] finds that the primary cause of
increased unemployment rate in the 1970’s and 1980’s was the decrease in job finding
because of the decline in labour demand. Blanchard and Diamond [1990] analysing the labour
market of the United States show: the volatility of employment increments is more moderate
than the volatility of employment loss. They have found that the role of separation (job loss)
was dominant in the evolution of unemployment.

Later Shimer’s [2005] and [2007] methods for determining separation and job finding
rates gave a further impetus to this direction of research. His analysis showed the importance
of the job finding rates. Hall [2005] also stressed the role of the more volatile job finding rate.
Davies, Faberman and Haltiwanger [2006] have found that it was essential to distinguish

between job leaving and layoffs within the separation: in less severe recessions the dominance



of the rate of job finding, while in stronger recessions the dominance of the rate of separation
is more characteristic. Fujita and Ramey [2008] also analysed the volatility of unemployment
rate. Their analysis is based on the deviations of the unemployment rate from trend. They
pointed out with the help of their method built upon variance-decomposition: there is no such
essential difference between the contribution of job finding and separation rates and the
results largely depend on the method of trend removal.

According to Elsby, Michaels and Solon [2009], in conformity with Shimer, the
procyclical job finding rate' plays an important role in cyclical unemployment. However, in
contrast to Shimer they suggest that countercyclical (dismissal) flow is relevant within
separation mainly in times of severe recession. Petrongolo and Pissarides [2008] calculated
job finding and separation rates with a procedure based on data observed in subsequent
periods on flows between unemployed and employed persons stemming from labour force
surveys. They examined the English and Spanish labour market with variance-decomposition
relying on relation describing the change of steady-state unemployment. They pointed out that
the contribution of separation rate to the variance of unemployment rate is more significant
(over 40%). Elsby, Hobijn and Sahin [2008] were also estimating outflow (job finding) and
inflow (separation) rates for the OECD countries. Significant deviations were observable
between the rates: Anglo-Saxon and northern European countries can be featured by higher
rates. According to their calculation the contribution of outflow rate to unemployment
volatility shows notable discrepancies: in Anglo-Saxon countries it reaches 81% whereas in
other countries a much lower measure, 50%.

Among the labour market analyses of Visegrad Countries we can not find similar
examinations. Miinich and Svejnar [2009] investigated the causes of Czech and Slovak
unemployment and ascribed it on the one hand to the process of structure change
characterised by significant flows and on the other hand to low demand for labour force (job
advertisement). In Poland the inefficiently operating labour market caused problems rather,
thanks to which the institutions and policy measures play an important role. The Hungarian
case was more complicated, all or none of the above mentioned processes were a reason for
the rate of unemployment. Faggio [2007] observed a negative correlation between the
unemployment rate and the job creation of the private sector during the examination of

transition economies. In his research he assigned an important role in the evolution of

" Or exit rate from unemployment.



unemployment to the transfer and tax policy, as well as the authorisation of foreign capital
inflow.

Hurnik and Navratil [2005] using estimates of time-varying NAIRU (non-accelerating
inflation rate of unemployment) show that the NAIRU in the Czech Republic had grown from
quite stable 6 percent before 1996 by 1,5 percentage points and has remained at this higher
level ever since. This increase in the NAIRU was caused by the worsening of labour market
efficiency, the economic shocks (mainly the currency crisis), the new system of social
benefits, the introduction of the new Labour Act and the raising of the minimum wage.
Gottvald [2005] estimates transition probabilities for the period beginning from 1993 till 2000
using Czech labour force survey data. Before 1997 in the period of delayed restructuring the
probability of remain unemployed was relatively low and the probability of finding a job after
short term unemployment was relatively high. In the period 1997 to 1999 macroeconomic
overheating turned into recession. This dramatically changed the values of transition
probabilities: the probability of separation that causes unemployment rose, and the probability
of finding a job fell. During the post recession period (after 2000) the problem of long-term
unemployment (unemployment that lasts more then one year) became more serious.

Gora and Walewski [2002] study the Polish labour market and show that flows
between activity and inactivity are of great importance. Later Strawinski [2008] examined the
labour market flows using Shimer’s method and new procedures too.

Within the Hungarian labour market investigations Galasi [2003] examining the job
finding of unemployed persons confirmed: the job finding (exit) rate of unemployed persons
is very low, the employment chances of certain inactive groups are more favourable than the
chances of unemployed. Finding a job is also influenced by the job searching behaviour,
which was analysed in other studies. Galasi [1996] examined the positive and negative effects
of aid on job search, whereas according to the examination of Galasi and Nagy [2003]
transfer payment only slightly reduces the probability of finding a job. Micklewright and Nagy
[2001] revealed that giving up the job seeking increases with the duration of unemployment.
They found a significant effect of local circumstances on job seeking probability. Keézdi,
Horvath and Hudomiet [2005] regard the strong inactivity experienced by a country as a cause
for low unemployment, which according to Pula [2005] and Cseres-Gergely [2007] is owing
to the aid and pension system (disability and early retirement benefits). The results of Katay
and Nobilis [2009] indicate that the rising labour supply since 1997 in Hungary has been
principally driven by the increasing average level of education and, most importantly, the

gradual tightening of the conditions of old-age retirement. Cseres-Gergely [2010] and [2011]



present a "raking procedure" of calculating labour market flows according to which the
changes of stock values can be divided into labour market flows among employment,
unemployment and inactivity.

Lubyova, Ochrankova and Vantuch [1999] pointed out that there are some serious
problems in the Slovak economy. The period starting in 1994 can be characterized by
relatively high economic growth that was in the beginning export-led and then government
spending-led, but structural reforms progressed very slowly, restructuring was delayed and
took a long time and bankruptcy procedures were not effective. Most of the firms were
indebted, their profitability was very low and the restructuring of firms progressed slowly as
well. This was caused by the non-transparent coupon privatization. The Slovak economy was
not characterized by a diversified production structure: the majority of regions were
dependent only on a single industry. Job creation was very low in these areas, and this
entailed that people couldn’t find a job, the unemployment rate was high, and the problem of
long-term unemployment became more and more serious. Lubyova and Ours [1997], by
analysing the unemployment register data in the Slovak Republic between 1992 and 1995,
showed that the financial incentives affect the duration of unemployment, but the
modification of the aid system has insignificant effect on job finding. Lubyova and Ours
[1998a] examined the position of job losers using LFS data. They found that the
characteristics of job losers as sex, age and education are very important determinants of the
job finding probability. These characteristics and the apparent differences in the features and
capabilities of job seekers played more important role in finding a job than the distorting
effects of the aid system. A significant proportion of the unemployed had very low probability
of job finding. Lubyova and Ours [1998b] analysed the effects of active labour market
programs. They found that the supported employment and retraining programs have a
positive, while the public work programs have a negative impact on the job finding
opportunities of the unemployed participants. Pdalenik [2009] identified the long-term
unemployment, the unemployment among young people, the labour market situation of
unqualified people, and the observed differences in employment in age, education and gender
as the main weaknesses of the Slovak labour market.

The objective of my dissertation was twofold: Firstly to examine the theoretical
aspects of modern labour market models. Secondly to conduct empirical analysis of the
inactive labour proportion and composition by various criteria of the individual Visegrad
countries, furthermore to examine the factors affecting the evolution of unemployment in the

Visegrad countries during the period from the late 90s to the end of 2012. In the absence of



labour flow data between active and inactive population this latter examination means the
ceteris paribus analysis of separation (employment exit) and job finding rates. Therefore the
primarily aim of my calculations is to test the models; the conclusions drawn from the results
should be treated with considering these constraints. However, the positive tests suggest that
the results and conclusions of the computation based on available flow data between active
and inactive population can be used without constraints in directing labour market policy
decisions.

The second chapter of the dissertation describes briefly the search models, their
criticism, comments and the model versions. The third chapter presents the search and
matching models. Following the contributions of some Nobel Prize winners this chapter
delineate the theoretical preliminaries of these models, a basic search and matching model, the
out of steady-state dynamics, in response to the new economic paradigm®. Furthermore, the
typical characteristics of the new generation models, lessons of efficiency analyses, the
possibility of investigating the role of policy measures, and the foundation of Shimer’s
critique will be discussed.

The fourth chapter describes the labour force survey procedures and methods in the
Visegrad countries, and characterizes unemployment and inactivity trends and differences. I
examined the differences in inactivity rates between each Visegrad country and the EU15
country-group by a technique based on standardisation. I analysed the contribution of young
people (age group 15-24), people over 60 (age group 60-64) and people with primary
education to differences in inactivity rates. Using Shimer’s method I calculate the job finding
and separation probabilities, its average values and based on that analyse the differences
between the individual Visegrad countries. This is followed by an analysis of the cyclical
properties of the transition probabilities based on correlation calculations. Then using
Shimer’s method and variance-decomposition [ examine the relationships between
unemployment and transition rates (probabilities), the contributions of rates to the variance of

unemployment rate. In the last part I summarize the main results of the empirical analysis.

? See Moczar [2008].



2. The search model of unemployment

In this chapter I present the basic search model of unemployment. In this framework it plays a
central role: how to optimize the acceptance of wage offers. The unemployed do not know the
wages offered by firms, they are only aware of the distribution of wages. So the unemployed
take a sample and try to maximize the present value of their expected future income. Their
revenue in the future may be the wage if they become employed or the income during search
if they remain unemployed. If they reject the wage offer then they remain unemployed. The
question is what determines the decision rule of workers. The optimal search behaviour is
determined by the so called “reservation wage”: this is the minimum wage at which the
unemployed accept the wage offer.

The search models explain the job finding of unemployed workers. The rejection of
job offers causes unemployment in these models. The opposite flow (job losing) can be
generated in search models, if we assume that jobs end for some exogenous reason. The basic
statement of this type of models is as follows: the probability of finding a job equals the
product of the contact probability (the probability of that the unemployed worker gets a job
offer) and the probability of accepting (the probability of that the offered wage is at least the
reservation wage).

Search models are consistent with some facts of the labour markets: it takes time to
find an acceptable job, and these models can yield different wages, too (Rogerson-Shimer-

Whright [2005], Royal Swedish Academy of Sciences [2010]).



3. The search and matching models

The labour market is a special market: it is not a perfect market. There are considerable
frictions on the market because of: heterogeneities and information imperfections. The search
and matching models elegantly handle these frictions with the introduction of the matching
function. In this chapter I summarize the literature of search and matching models. I present
the basic search and matching model, analyse the out of steady-state dynamics briefly
describe the new generation models, the externalities on the labour market, the role of the
government and the analysing possibilities of labour market policy. At the end of this chapter

I demonstrate Shimer’s critique.

3.1. The basic search and matching model

The frictions in these models are represented by the matching function M = m(U,V): where U
is the number of the unemployed and V is the number of job vacancies. Generally it is an
increasing function in both arguments, concave, and homogeneous of degree one. The
numbers of job vacancies and unemployed determinate € (8 = V/U) the so-called labour
market tightness. If L denotes the labour force then u (= U/L) is the unemployment rate and v
(= V/L) is the vacancy rate.

Thanks to random selection the changes in the state of job vacancies and workers are
Poisson processes and so the job filling’s rate is M/vL = q(6) and the job finding’s rate is
M/mlL = 6q(0). There is another flow on the labour market: the workers move from
employment to unemployment with the rate 4, this is the rate of job destruction.

If we assume that the labour force (L) is constant then the flow from employment to
unemployment is A(7-u)L; and the flow from unemployment to employment is g (6)uL. Then

the change in the unemployment rate is determined by the equation

(1) a=AM1-u)-0g(O.

In the steady state the unemployment rate doesn’t change, thus the steady state unemployment

rate is given as:



(2) u =#q(6)'
The equation (2) is one of the key equations of the model. It determines in the tightness-
unemployment space a downward sloping and convex curve to the origin. This implies a
negative relationship between unemployment and vacancies the so-called Beveridge curve.
The changes in the job destruction rate and changes in the matching efficiency shift the
Beveridge curve.

When a firm and a worker meet and agree upon an employment contract then job
creation takes place. For simplicity we assume that the firms are small: each firm has only one
job. This job is either vacant or occupied by a worker. Before job creation the firm has to
open a job vacancy and has to search. The searching has costs: pc > 0 per unit of time. After
job creation the job has p output that is constant and worker has w wage.

The number of job vacancies is endogenous. It is determined by the profit maximizing
firms. The entry to the market of job vacancies is opened for any firm. Let V" denote the
present-discounted value of expected profit from a vacant job and J the present-discounted
value of expected profit from an occupied job. The vacancy is filled at the rate ¢(¢) and the
job is destroyed at the rate 4. With a perfect capital market over an infinite horizon V" and J

satisfy the Bellman equations

(3) rV=—pc+q(0)J—V)and
4 rJ=p-w+MV-J),

where 7 is the real interest rate. (3) and (4) say that the capital cost of a job (either vacant or
occupied) is equal to the return on the asset. The return from a job vacancy involves an
immediate cost -pc and the prospect of finding a worker that yields J — V net return. The
return from an occupied involves an immediate profit p — w and the risk of job destruction

that yields loss of V' —J. Because of free entry V' is zero and so

__pc
65 J= q(e) and

©6) rJ=p-w-AJ.

From (5) and (6) we can derive the job creation condition that is

10



(7) p—w—(r+?u)£=0.

q(6)

Because of the properties of g(6) the equation (7) represents a positive relationship between 6
and w.

With exogenous and fixed search effort the workers can influence equilibrium through
their influence on wage determination. An unemployed enjoys real return z and an employed
earns w. Let U denote the present discounted value of the expected income stream of an
unemployed and W the present discounted value of the expected income stream of an
employed. An unemployed finds a job vacancy at the rate 6g(6) and an employed loses his job
at the rate A. So U and W satisfy the Bellman equations

(8) rU=z+0g(0)W -U) and
©) rW=w+MU-W).

The wages are determined through individual worker-firm bargains and so the wages are

derived from the generalised Nash bargaining solution. The individual wage w; is determined
by
(10) w; = argmax {7, (w,) -V P (7, (w,)- )" |

1

where f can be interpreted as the worker’s bargaining strength. The first-order maximization

condition to (10) using (6) and (9) is
(11) VVi(Wi)_U=B[Ji(wi)+VVi(Wi)_V_U]‘

Equation (11) says that the worker’s share of the total surplus, which is created by the
occupied job, is f. Using (6) and (9) the wage is

(12) w, =rU+B(p—rU).

Equation (12) yields that all jobs offer the same wage. Equations (5), (8), (11) and (12) give

the wage equation:

11



(13) w=(1-B)z+Bp(1+cO).

The steady state equilibrium is determined by equations (2), (7) and (13). Equations (7) and
(13) determine w and @, then v = fu and the Beveridge curve determine u and v (Pissarides

[2000], Royal Swedish Academy of Sciences [2010]).

3.2. Out of steady-state dynamics in the search and matching model

The out of steady state dynamics is determined by equations:

(14) V=rV [ pc+q®)T-V)],
(15) J=rJ—(p—w—7\J),

(16) U=rU—[z+0g(0)W -U)),
(17) W=rW —-[w+MU-W)].

In the case of free entry on the market of job vacancies (14) implies that equation (5) holds.
Another assumption is that the wages are determined by the Nash solution to the bargaining
problem, and (11) and (13) hold too. Using equations (5), (15) and (13) the dynamic equation

of the labour market tightness can be described as follows:

i_ 4oy~ P’ (0) , (r+2)a(0) , (1-pYp-2)a*(0)
8 0=00)==" 05y = 40) peg@)

By linear approximation of (18) around the steady state we obtain

) _ % d¢(‘9)
(19) 0=9(0*)+—

(9—9*){—M+r+1}(9—9*)=A(e—e*),

q'(0*)

0=0*

where A is a positive scalar because g(6) is a decreasing function of 6.
The dynamics of the unemployment rate is given by (1), with linear approximation

around the steady state we obtain

12



. . (0% o d164(O)] )
(20) i =~[2+6%q(0*)u—u )—Tuzmzw(e—e ),

where the coefficient of u is negative and the coefficient of 6 is negative too, because 0g(0) is
an increasing function of 6.

The system of equations (19) and (20) determine the dynamics of € and u. Since the
Jacobian matrix of the system has a negative determinant, the necessary and sufficient
conditions for a saddle-point are satisfied. This all with the responses to changes in
productivity yield that during the business cycle the vacancies and unemployment depict

anticlockwise loops around the Beveridge curve (Pissarides [2000] and [1985]).

3.3. Initial criticism and the new generation of the search and

matching models

In this subchapter I shortly describe the criticism of the search and matching models. The
subject of the first criticism was the exogenous job destruction assumption because the
empirical study of Davis-Haltiwanger-Schuh [1996] shows that the rate of job destruction is
more sensitive to shocks than the rate of job creation. This criticism yielded the model of
endogenous job destruction (Mortensen-Pissarides [1994]).

The base for further criticism was that the first models focused only on labour market
flows between employment and unemployment and so the rate of labour turnover was equal
to the rate of job turnover. But this is not true because firms replace quitting employees. There
are other flows on the labour market too: flows from employment or unemployment to
inactivity (which include: retirements), from inactivity to unemployment (or employment) and
there is job-to-job quitting too. The generalization of the search and matching model could
handle these facts (see Pissarides [2000] Chapter 4).

Another important fact is that workers can influence the equilibrium through their
choice of search intensity. Changes in the search activity can shift the Beveridge curve and so
search activity can strengthen the effects of productivity on unemployment (see Pissarides
[2000] Chapter 5).

In reality there are some unobservable characteristics of jobs and workers which

influence the productivity of the job. This yields different productivities and that not all firm-
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worker meets end with an employment contract. This fact is the base of the model with

stochastic job matching (see Pissarides [2000] Chapter 6).

3.4. Externalities, efficiency and government measures

The search and matching environment is characterized by externalities. When an unemployed
determines his search intensity he seeks to increase the probability of getting a job and
maximize the present value of future income, but generally he ignores two external effects.
One of them is the negative externality (congestion) that he causes to the other unemployed,
the other one is a positive externality, from which the firms will benefit as his activity
increases the likelihood of that a vacant job gets filled. The presence of externalities resulted
in a series of efficiency studies. The Nobel Laureates have greatly contributed to this area.

Mortensen [1982a] and [1982b] examines the conditions for optimal intensity and in
the case of linear matching function he concluded that assigning “property rights” to the job
yields optimality: thus the side which initiated the contact claims the entire surplus from the
job, the other side is compensated only for its costs. This rule is called as Mortensen’s rule.
The major result of the efficiency studies is nevertheless the so-called Hosios condition: the
equilibrium will be effective if the elasticity of the matching function with respect to
unemployment is equal to the worker’s relative bargaining power (Hosios [1990]).

Diamond [1982] pointed out that the established equilibrium is not always the best and
the economy could get stuck in a bad equilibrium. In this case only the government can
motivate agents with demand management (fiscal instruments) and lead out the economy
from this bad equilibrium (Royal Swedish Academy of Sciences [2010], Rogerson-Shimer-
Wright [2005]).

3.5. Labour market policy in the search and matching model

In this subchapter I shortly describe the possibility of the analysis of various policy
instruments as: tax subsidy (z), proportional tax rate (¢), tax [T(w) = tw — (I — Y],
employment subsidy (a), hiring subsidy (pH), firing cost (pF) and after tax replacement rate
(p) or unemployment benefit [b= p(w — T(w))]. These policy instruments affect the Bellman
equations (3), (4), (8) and (9) and yield

14



1) rV=—pc+q(0)J + pH V),
(22) rJ=p+a—w+k(V—J—pF),
(23) rU=z+b+6g(0)W -U),
(24) I"W=W—T(W)+}\.(U—W).

There are some new characteristics of the basic model because of policy instruments. Policy
instruments affect the payoffs from job creating, the loss from job destruction, labour’s share
of the total surplus. And these instruments also yield wage differential: the wage of insiders
(the employed) is not equal to the wage of outsiders (the unemployed) (see Pissarides [2000]
Chapter 9).

3.6. Shimer’s critique and wage rigidity

Shimer [2005] argues that the search and matching model cannot generate the observed
business-cycle-frequency fluctuations in unemployment and job vacancies. Shimer [2004]
shows that one possible solution is wage rigidity: it increases the sensitivity of job finding and
unemployment to the productivity shocks. Beside the fully rigid wages there are other
solutions too: Gertler—Trigary [2009] allows for staggered multiperiod wage contracting,
Kennan [2010] allows for informational rents. Hall-Milgrom [2008] suggests the
modification of the so-called “threat points”. They suppose parties who are making offers
moreover so an offer is followed by a counter-offer. Their study shows: when we take into
account the delay costs of bargaining then wages are less sensitive to productivity shocks and
this increases the sensitivity of unemployment.

In the literature of search and matching models, however, it is not uniformly accepted
that wage rigidity is the only solution to the problem. Hagedorn—Manovski [2008] shows that
this could be a calibration problem: mainly the bad calibration of the value of non-market
activity. Mortensen and Nagypal [2007] underline: when the elasticity of the matching
function and the opportunity cost of a match are set at reasonable values then the model can
generate more volatile labour market tightness. They find important the role of job-to-job
quits too. Pissarides [2009] argues that wage rigidity is not the right explanation to the
problem because wages in new matches are volatile. He modified a basic model by breaking

up the proportional vacancy costs of the model into a proportional vacancy cost and a fixed
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matching component. With this modification the model can generate more volatile tightness

and job finding, and is consistent with wage flexibility in new matches.
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4. The labour market analysis of the Visegrad countries

In this chapter I analyse the labour markets of the Visegrad countries. First I
investigate the unemployment and inactivity rates, then job finding and separation rates. The
probabilities are computed on the basis of Shimer’s method [2007]. I compare the cyclical
movements in the GDP, in the transition probabilities and in other labour market variables.
Using variance-decomposition methods we examine the role of separation and job finding

rates in the labour market processes, especially in the evolution of the unemployment rate.

4.1. The methodology of the Labour Force Survey

In this subchapter I demonstrate the methods of the Labour Force Survey (LFS) in
each of the countries under examination. The LFS is a representative sample and its main goal
is to give a picture about the situation on the labour market. This part of the work describes
the main characteristics of the survey. The population covered by the survey is observed
through households. The main characteristics of this survey are common: the sample has
some subsamples, and partial rotation is carried out every quarter.

In the Czech Republic and Slovakia the sample has 5 subsamples, and in every quarter
one of the subsamples is substituted by a new one. In Hungary the sample has six subsamples,
and one of the subsamples is newly observed in every quarter. In Poland the survey has four
subsamples: two of these belong to the survey of the previous quarter, one newly observed
subsample and one that was introduced into survey one year before.

Then I define the three main groups on the labour markets: unemployed, employed
and the economically inactive population. The unemployed are such persons who are not
employed, are actively looking for a job over four weeks and are able to take a job within two
weeks. The employed are such persons who performed for at least one hour any work
generating pay or income during the reference week, or had work but did not perform it.
These two groups form the economically active population, the so called labour force. The
persons who are neither employed nor unemployed (not in the labour force) form the
economically inactive population (Cesky Statisticky urad [2012], Statisticky virad Slovenskej
republiky [2012], Gtowny Urzqd Statystyczny [2012], KSH [2006]).

17



Using the quarterly data of the Labour Force Survey I analyse the labour markets of

the Visegrad countries. I use the following data of the Eurostat database:

e The number of unemployed workers,

e The number of employed workers,

e Economically inactive population,

e The unemployment rate,

e The employment rate,

e The inactivity rate,

e The detailed duration data of unemployment (by the following groups: less than 1
month, 1-2 months, 3-6 months, 6-11 months, 12-17 months, 18-23 months, 24-47
months, 48 months or more)

e The number of economically inactive population by willingness to work (the
groups are: do not want to work; would like to work but is not seeking
employment; seeking employment but not ILO unemployed).

The work examines two age groups:

o 15-64,

o 25-59.

The data were available for different periods:

e (Czech Republic and Slovak Republic: 1998Q1-2012Q4,

e Poland: 2000Q1-2012Q4,

e Hungary: 1999Q1-2012Q4.

4.2. Unemployment and inactivity in the Visegrad countries

In this subchapter I analyse and compare the trends in the unemployment and inactivity rates.
My main observations in this subchapter are:

e The labour market of the Czech Republic is characterized with the most favourable
data: it has not only the lowest mean of unemployment and inactivity rates, but had
the lowest values of these rates in the most part of the observed period.

e The mean of the unemployment rate in Hungary is low in both age groups, but this
is caused by the low activity of population. Thanks to the “Hungarian crisis” the

unemployment rate in Hungary was constantly growing after 2004. Hungary has
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had the most serious problem of inactivity: the inactivity rate was the highest
during the whole period, but now it has a decreasing tendency.

e Poland had a high mean of unemployment rate, because of its big unemployment
problem from 2000 till 2004. Thanks to increasing economic growth the
unemployment rate decreased and it reached its minimum value in 2008 before the
global crisis. The inactivity rate in Poland is high, but from 2007 there has been
downward movement in the rate.

e Slovakia had a great unemployment problem at the beginning of this decade,
similarly to Poland, from 2007 the Slovak unemployment rate has been the
highest, and thus it also has the highest mean of unemployment rate in both age
groups. But the tendency of unemployment is positive, it reached its minimum
value in 2008. But during the global crisis it has risen sharply. Nevertheless, the
problem of inactivity is not so serious as in Poland or in Hungary.

e There are big differences in unemployment and inactivity rates between the
Visegrad countries, but the data show, that there is a slight tendency of
convergence, the differences between countries are smaller. Before the global
crisis this distinct tendency in unemployment was caused by the fast economic
growth in Poland and Slovakia. The reduction of inactivity rate in Hungary (and
Poland since 2007) was the main cause of the decreasing differences between the
inactivity rates of Visegrad countries.

e The analysis of the two age groups shows, that the age group 25-59 can be
characterized by almost the same differences as the age group 15-64. This is quite
an interesting observation, which shows that there were other more important
causes of the differences than the willingness to study and differences in the early
retirement systems.

In this subchapter I analyse the differences in the inactivity rates of the Visegrad countries by
decomposition based on standardisation®. Through the method applied I examine the
differences in inactivity rates between each Visegrad country and the EU15 country-group on
the basis of its components, while I take as standard population the population of the EU15
country-group. Thus, the age group 15-64 is divided into n subgroups and I compare the
inactivity rate of the Visegrad countries to the EU1S5 country-group. The differences in

inactivity rates are divided into two components:

3 See Kdtay [2009].
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where i is the index of subgroups, w; indicates the distribution ratio (weights of subgroup i in
the population aged 15-64) and ir; is the inactivity rates of subgroup i. The first component,
K,op, shows how much of the differences in the inactivity rate of the age group 15-64 is
explained by the different population structure between the particular Visegrad countries and
the EU15 country-group. The second component, K, which is the remaining part of
differences, is caused by the different inactivity rates of the particular countries and of the
EU1S5 country-group.

The decomposition is carried out in each of the Visegrad countries. First, the groups
were formed on the basis of gender and age. Based on age three subgroups are distinguished:
young people (age group 15-24), the middle-aged (25-59) and people over 60 (age group 60-
64). Thus on the basis of gender and age the age group 15-64 was divided into six subgroups.
According to this decomposition I analyse the role of young people and people over 60 in the
evolution of inactivity.

Then, I use a finer decomposition of the population. This decomposition in addition to
gender and age also takes into consideration the educational composition of the population.
According to qualification three other categories are distinguished: primary (ISCED 0-2),
secondary (ISCED 3-4) and tertiary (ISCED 5-6) education. Thus, in accordance with the
study of Kdtay [2009] based on age, gender and education the population of people aged 15-
64 was divided into 18 subgroups. My goal is to analyse the role of people with primary
education in inactivity as often emphasised in the literature.

My calculations reveal that in Hungary even in the second quarter of 2013 the
contribution of people younger than 60 years was (specifically) high. The decreasing tendency
of differences in inactivity rate was mainly due to the decreased contribution of men aged 25
to 59 (see Figure 1). However, an international comparison shows that the contribution of
people older than 60 years is also high, especially among men. The inactivity problems of
Poland were mainly caused by the momentous contribution of people aged 25 to 59. In 2013
the inactivity rate of the 15-64 year old population in the Czech Republic and Slovakia was
also higher than the rate of the EU15 country-group. This was caused by the contribution of
people aged 15 to 24 and 60 to 64.
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Figure 1: The contributions of age groups arising from differences in inactivity by gender to

the differences in inactivity rates between each Visegrad country and the EU15 country-group
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Source: Own computation based on Eurostat data
My calculations also show that the contribution of people with primary education to

the differences in inactivity rates has a decreasing tendency in all Visegrad countries, but it is

still significant.

4.3. Examination of labour market flows in the Visegrad countries

This subchapter presents Shimer’s method [2007] to compute job finding and separation rates

and probabilities. He models a continuous time environment in which data are available only
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at discrete time. He assumed that during period # unemployed workers find a job according to

a Poisson process with rate f = —log(l —E), where £, is the job finding rate and F; is the job

t

finding probability. On the other side, employed workers lose their job according to a Poisson
process with rate s, = —log(l—S,), where £, is the job finding rate and F; is the job finding
probability. In this approach the unemployment and the short term unemployment evolve
according to

(25) Ut+r = StEt+r _ﬁUt

+72

(26) U; =sE,, - fU;(7),

t7t+T

where U =dU/dt, t denote discrete time, 7 €[0,1), E

t+7

is the number of employed, U, is
the number of unemployed and U, (z-) is the number of short term unemployed (who were
employed at some point of time during the period) at time #+z. The initial condition U; (0) =0

is a technical data, and U?,, = U; (1) denote the number of short term unemployed at the end

of period ¢. The solution of differential system (25) and (26) determines the job finding
probability:

U ~Up

(27) F, :1—%.

t

The link between job finding probability and job finding rate determines the job finding rate.

The equation that expresses the separation rate is

L L
@8) U= (1 )y v,

t+1 —
T

where e is the Euler’s number and L, = E , + U, denotes the economically active population
during period ¢, which is constant since Shimer doesn’t allow entry or exit from the labour
force. Equation (28) determines the separation rate (s;). Then the relationship between

separation rate and separation probability (s, = —log(l -5, )) determines S,.
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Following this method and using the unemployment, employment and short term

unemployment data of the LFS I compute job finding and separation probabilities for both age

groups. My results are summarized in Table 1, where we can compare my results with those

of Hobijn—Sahin [2007].

Table 1: Average separation and job finding probabilities in the Visegrad countries

Separation probability Job finding probability
Hobijn— Hobijn—

Country 1564 | 2559 | Sahin | 1564 | 2559 | Sahin
[2007] [2007]

Czech Republic| 0,016 0,012 0,028 0,180 0,156 0,223
Poland 0,027 0,019 0,029 0,176 0,155 0,201
Hungary 0,016 0,013 0,029 0,165 0,147 0,180
Slovakia 0,018 0,012 0,097 0,084 0,160

Source: Own computation based on LFS quarterly data

The main observations are:

The Czech Republic with the lowest unemployment rate has the most favourable
transition probabilities: the separation probability is one of the lowest, and the job
finding probability is the highest.

The second country with quite a low value of the unemployment rate is Hungary,
she has a low separation probability and quite a high job finding probability.
Poland’s mean unemployment rate was high in both age groups, but there has been
a big reduction in the Polish unemployment rate since 2004. Polish separation
probability and job finding probability is also high which can be explained, that the
Polish labour market is characterized by relatively significant labour market flows.
My results for Slovakia show that the cause of unemployment problems is the
lowest job finding probability. The separation probability does not deviate notably
from the probabilities of Hungary and Poland.

4.4. The cyclical behaviour of labour market variables

In this subchapter seasonally adjusted series of separation and job finding rates and

probabilities are computed. I use the TRAMO-SEATS filter method to adjust seasonally the

time series of unemployment, short time unemployment, employment and labour force. From
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these seasonally adjusted series I compute seasonally adjusted time series of the transition

rates and probabilities based on equations (27) and (28). In this subchapter I briefly describe

the evolution of these time series.

4.4.1. Analysis of the cyclical components

In this part I assess the dynamic relationships at business cycle frequencies between labour

market variables and GDP*. I take the logarithm of seasonally adjusted time series and use the

Hodrick—Prescott filtering method with the standard smoothing parameter of 1600. The

dynamic relationships are measured in terms of contemporaneous correlations and cross-

correlations at various leads and lags between the detrended data.

Table 2: The correlation matrix of detrended data in the Visegrad countries (for the age group

15-64)
Variables u e i F S P GDP
Czech Republic
u 1,000  —0,903'  —0,419' —0,040 0,387 0,214 —0,609'
e 1,000 0,030 —0,005 -0,378' 0,151 0,562
i 1,000 0,172 -0,011 0,067 0,113
F 1,000 —0,341" 0,479" 0,354
S 1,000 -0,731' -0,709'
P 1,000 0,863
GDP 1,000
Poland
u 1,000 -0,896'  —0,457"  —0,515' 0,117 0,306 —0,760"
e 1,000 0,154 0,457 -0,196 —0,461' 0,800
i 1,000 0,504 -0,273%° 0,373 0,319
F 1,000 -0,089 0,153 0,578'
S 1,000 -0,129 -0,316*°
P 1,000 0,033
GDP 1,000
Variables u e i F S P GDP
Hungary
u 1,000  —0,598' —0,049 -0,128 0,139 —0,084 -0,379'
e 1,000 —0,754! 0,348' -0,157 0,287%° 0,604
i 1,000 -0,333' 0,179 -0,222° -0,399'
F 1,000 -0,015 0,184 0,418
S 1,000 -0,113 -0,143
P 1,000 0,876
GDP 1,000

* Millions of euro, chain-linked volumes, reference year 2000 (at 2000 exchange rates).
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Variables u e i F S P GDP
Slovakia
u 1,000  —0,973' -0,114 —0,033 0,115 -0,392' —0,744'
e 1,000 -0,031 0,045 -0,130 0,361 0,726
i 1,000 -0,134 -0,210 0,159 0,100
F 1,000 -0,517" 0,498' 0,370
S 1,000 -0,520' -0,420'
P 1,000 0,876
GDP 1,000

Comment: The analysed variables are: u — unemployment rate, e — employment rate, i — inactivity rate, /' — job
finding probability, S — separation probability, P — productivity and real GDP. Upper indexes (1; 2,5; 5) are
those significance levels in percent at which the correlation is significant.

Source: Own computation based on LFS data

I examine the contemporaneous correlation between the GDP-cycle and the cycle of

labour market variables. The following conclusions can be drawn:

The employment rate and the job finding probability in all Visegrad countries and
the inactivity rate in Poland are procyclical;

The unemployment rate in all Visegrad countries, the inactivity rate in Hungary
and the separation probabilities in the Czech Republic, in Poland and Slovakia are
countercyclical,

Czech and Slovak inactivity rates and the separation rate in Hungary are acyclical.

Other observed relationships are:

There is a strong negative correlation between unemployment and employment
rates in the Czech Republic (—0,903), Poland (—0,896) and Slovakia (-0,973). This
correlation is significant in Hungary too, but it is weaker (—0,598).

There is a significant negative correlation between inactivity and unemployment
rates in the Czech Republic (-0,419), and in Poland (—0,457).

A robust negative correlation can only be observed in Hungary between inactivity

and employment rates (—0,754).

The main conclusions made on the basis of the above data are as follows:

The analysis of Slovakia reflects, that the major labour market flows are the flows
between unemployment and employment.

The Czech Republic has similar characteristics as Slovakia, here we can also focus
on flows between unemployment and employment. Only one value shows that the
flows of inactive population can matter: it is the significant negative correlation

between inactivity rate and unemployment rate.
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e Poland has a strong negative correlation between unemployment rate and
employment rate (though a little weaker than Slovakia and the Czech Republic),
but it has a procyclical inactivity rate, and significant negative correlation between
unemployment and inactivity rates. There are also more signs that the flows of
inactive population can matter.

e Hungary is the country with unambiguous signs that we cannot ignore the flows
between inactivity and both unemployment and employment.

I also computed cross-correlations. The results for Hodrick—Prescott filtered data are shown in

Figure 2.

Figure 2: The cross-correlations between the GDP-cycle and labour market variables in the

Visegrad countries (for the age group 15-64)
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linked with continuous curves. The analysed variables are listed in the comment of Table2.

Source: Own computation based on LFS data

The main conclusions are:

e The unemployment rate is highly (except Hungary) countercyclical and tends to
lag the GDP-cycle.

e The employment rate is highly procyclical and tends to lag the GDP-cycle.

e The inactivity rate is weakly procyclical in Poland, and weakly countercyclical in
Hungary and tends to lead the GDP-cycle.

e The job finding probability is procyclical (strongly in Poland) and tends to lead the
GDP-cycle.

e The separation probability is countercyclical (strongly in the Czech Republic and

Slovakia, moderately in Poland) and tends to lead the GDP-cycle.
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4.4.2. Analysis of the first-differenced series

I use another detrending method: first order differences. I take the first order difference
(period-to-period change) of the logarithm of labour market variables and GDP and so I
calculate first-differenced series. In this case I focus only on the contemporaneous correlation
analysis. The correlations between differenced time series are summarized in Table 3.

I examine the contemporaneous correlation between first-differenced series of GDP
and first-differenced series of labour market variables. Conclusions from these calculations
are the follows:

e Employment rates are procyclical,

e The unemployment rate in all countries, and the separation probability in the

Czech Republic and in Hungary are countercyclical;

e All other labour market variables are acyclical:

o Employment rate in Czech Republic (only in the age group 15-64);
o Inactivity rate in all Visegrad countries;
o Job finding probability in all Visegrad countries;

o Separation probability in Poland and Slovakia.

Table 3: The correlation matrix of the first-differenced series in the Visegrad countries (for

the age group 15-64)

Variables u e i F S P GDP
Czech Republic
u 1,000 -0,791" -0,230° 0,229° 0,093 -0,110 -0,453"
e 1,000 -0,327" -0,178 0,045 -0,155 0,207
i 1,000 0,005 -0,072 0,315 0,238’
F 1,000 0,087 0,193 0,104
S 1,000 -0,521" -0,492'
P 1,000 0,895
GDP 1,000
Poland
u 1,000 -0,784' -0,214 -0,091 0,014 0,302*° -0,615"
e 1,000 -0,268° 0,102 0,003 —0,458' 0,593
i 1,000 -0,028 0,025 0,240° —0,040
F 1,000 0,464 0,059 0,094
S 1,000 -0,105 -0,161
P 1,000 0,235’
GDP 1,000
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Variables u e i F S P GDP
Hungary
u 1,000 0,575 -0,040 0,371' ~0,001 -0,114 -0,373"
e 1,000 -0,755" -0,106 0,002 -0,072 0,231°
i 1,000 -0,166 0,017 0,209 0,014
F 1,000 0,036 0,007 0,058
S 1,000 -0,314! -0,240°
P 1,000 0,880
GDP 1,000
Slovakia
u 1,000  —0,920' -0,082 0,177 —0,043 -0,137 -0,444'
e 1,000 -0,202 -0,158 0,040 0,095 0,408'
i 1,000 -0,226° 0,005 -0,024 -0,054
F 1,000 -0,145 0,191 0,121
S 1,000 -0,132 -0,090
P 1,000 0,904
GDP 1,000
Comment: The analysed variables are: u — unemployment rate, e — employment rate, i — inactivity rate, /' — job

finding probability, S — separation probability, P — productivity and real GDP. Upper indexes (1; 2,5; 5) are
those significance levels in percent at which the correlation is significant.

Source: Own computation based on LFS data

Other observed relationships are the follows:

There is a strong negative correlation between unemployment and employment
rates: the strongest in Slovakia (—0,920), very strong in the Czech Republic and
Poland too (—0,791 and —0,784), and the weakest in Hungary (—0,575).

There is a weak negative correlation between inactivity and unemployment rates in
the Czech Republic (—0,230).

The negative correlation between inactivity and employment rates is strong in
Hungary (—0,755), and weak, but it is significant in the Czech Republic (-0,327)
and Poland (-0,268).

Conclusions:

The analysis of the Slovak first-differenced series of labour market variables
confirms the results of the analysis of cyclical components: we can focus only on
the labour market flows between unemployment and employment.

The Czech Republic has also similar characteristics in this case. We can focus on
flows between unemployment and employment too. Only the weak correlation
values between the inactivity rate and the unemployment rate or employment rate

show that the flows of inactive population can matter.
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e Poland has a strong negative correlation between the unemployment rate and the
employment rate (—0,784 — it is a little weaker than Slovakia’s and the Czech
Republic’s corresponding values), and a weak negative correlation between the
employment rate and the inactivity rate. Consequently, the analysis of the
differenced data does not absolutely clearly confirm the conclusion drawn from the
analysis before, that the flows of inactive population matters.

e The analysis of Hungarian first-differenced time series, however, verifies that in

Hungary the flows between inactivity and employment matters.

4.5. Components of unemployment dynamics in the Visegrad

countries

Another fundamental goal of my thesis was the analysis of the impact of the separation and
job finding process on the unemployment rate. I study this question on the database of the
Visegrad countries. I investigated whether the separation or the job finding is the dominant
process or how big role they play in the dynamics of the unemployment rate of the individual
Visegrad countries. So in this subchapter I examine the relationship between the transition
rates and the unemployment rate.

First T apply Shimer’s method [2007]. Using the computed job finding (f) and
separation (s) rates we get the steady-state rate of unemployment from equation (25)
(U, =0and E,_ =L, -U,):

t+7

S

s+ f

29) wu*=

Shimer [2007] observed a very strong correlation between u *, and u,,, in the USA, where

u,,, 1s the actual unemployment rate in the next period. Shimer examines the role of the

separation rate with the definition of u* = I and the role of the job finding rate with
s+
s v _ . . . .
u*, == I where f and 5 denote the average values of job finding and separation rates in
S+

the period surveyed. He computes correlations between the cyclical components of these
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theoretical rates, and constructs measures of contributions of finding and separation rates to
unemployment.

I compute the theoretical rates defined by Shimer. The correlation analysis of the
theoretical rates based on averaging suggests that:

e in the Czech Republic the separation and the job finding has almost equal

importance;

¢ in Poland the job finding is dominant;

¢ in Hungary and Slovakia the separation is dominant.

Shimer uses another method based on regressions. He defines beta measures that show

how much of the variance of u,,, is explained by the separation and job finding:

c ke
Covlug,, %)
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where ¢ in the upper indexes refers to the cyclical components® of unemployment rates. The

c

t+1 and

two betas are the slope parameters of the regression equations u*, =a+ f.u
u*, =a+ pBu,;,,. This is not an exact decomposition, but the sum of the two betas gives

nearly one for the U.S. data. So Shimer looked at these values as measures of the importance
of separation and job finding in the evolution of unemployment.
I have done similar empirical investigation for the Visegrad countries. The sum of the
betas (sum of (30) and (31)) was nearly one. So (30) and (31) gives only approximate values.
The results of my computations based on the data of the Visegrad countries are the
following:
e For the age group 15-64:
o in Poland the weight of job finding (64,4 percent) is higher than the weight
of separation;
o 1in the other Visegrad countries the separation is dominant, which is

confirmed by the following weights:

> I follow Shimer and use the Hodrick—Prescott filter with the smoothing parameter of 100 000 that is a much
lower frequency filter than is commonly used in business cycle analyses of quarterly data. Thus we remove a
smaller portion of cyclical volatility than by standard smoothing parameter of 1600.

31



= in the Czech Republic: 68,6 percent;
= in Hungary: 72,6 percent;
= in Slovakia: 49,3 percent.
e For the age group 25-59:
o 1in Poland the job finding is dominant (71,1 percent);
o in the other Visegrad countries the separation is dominant:
= in the Czech Republic: 74,3 percent;
= in Hungary: 73,0 percent;
= in Slovakia: 59,8 percent.
Following Petrongolo—Pissarides [2008] I use (29) to compute the difference of

unemployment rates:

AS[ At s
; —u*,(l—u*tfl)izC,‘+th.

t-1 t-1

(32) Au*t = (1 _u*t)u*t—l

Equation (32) expresses the change in the unemployment rate as the sum of two factors: C;

depends on the change of the separation rate, and C; depends on the change of the job

finding rate. Based on equation (32) I can define the contribution of the separation and job
finding rates to the change in unemployment rate. Using variance-decomposition based on

(32) I obtain the contribution of the separation rate to the variation of unemployment:

Cov(Au *,C; )

(33) B, = ;
Var\C;

and the contribution of the job finding rate is:

Cov(Au *,,C,f)
Var(th) .

(34) By =

Results from the variance-decomposition based on the Petrongolo—Pissarides [2008]
method can be summarised as follows:
e In the case of the Czech Republic the correlation analysis shows that the method

on the Czech data cannot be tested.
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¢ In the remaining Visegrad countries the contribution of the job finding rate to the
variation of unemployment is higher than the contribution of the separation rate:
o For the age group 15-64:
= in Poland: 52,29 percent;
= in Hungary: 86 percent;
= in Slovakia: 88,59 percent.
o For the age group 25-59:
= in Poland: 72,33 percent;
= in Hungary: 87,73 percent;
= in Slovakia: 95,28 percent.
The related correlation analysis points out that the method underestimates the weight of job
finding in Poland, and overestimates it in Hungary and Slovakia.
Another possibility is provided by Fujita-Ramey [2007]. They used a log-linearizing

s
method. Log-linearizing the equation (29) around the trend values u*,, = ——"— gives

s, +f

tr tr

the following decomposition:
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where #r denotes the trend components of the variables. Equation (35) expresses the
deviations of the unemployment rate from trend as a sum of three factors: one of them
depends on the deviation of the separation rate from trend, the second depends on the

deviation of the job finding rate from trend, and the third is a residual term. Similarly to (33)

and (34) the contribution measures E o E , and ﬁg to equation (35) can be define as follows:
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The correlation analysis based on equation (35) points out that we should not use this
method in the case of Slovakia. The calculations for the other Visegrad countries deliver the
following results:

e For the age group 15-64:

o in the Czech Republic the weight of separation is slightly higher (52,57
percent) than the weight of job finding,
o in Poland and in Hungary job finding is dominant with the following
weights:
= in Poland: 60,12 percent;
= in Hungary: 76,14 percent.
e For the age group 25-59:
o job finding is dominant in all the three Visegrad countries:
= in the Czech Republic: 56,35 percent;
= in Poland: 65,44 percent;
= in Hungary: 80,15 percent.
The related correlation analysis points out that the method underestimates the weight of
separation in the Czech Republic and the weight of job finding in Poland, and overestimates

the weight of job finding in Hungary.
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5. Resume and conclusions

My dissertation contains theoretical and empirical studies. The theoretical labour market
models are found suitable for comparing empirical labour movements in the Visegrad
countries with similar economic indicators, especially in the explanation of unemployment.
This conclusion is interesting, because these models are mainly built on the specialities of the
U.S. labour market, but they test very adequate questions and thus can be used to analyse
differently developed countries. The latter conclusion of course assumes that on the basis of
model calculations only those countries are comparable that follow almost the same methods
of labour force surveys and are at similar levels of development (concerning their labour
market) as well. However, by further investigating them, it is possible to specify the adequate
method or even the theoretical models tailored to the different labour market particularities of
the Visegrad countries.

In the theoretical part of my thesis I studied the approach that gives an elegant answer
to the following empirical issues related to unemployment: Why do unemployed sometimes
reject job offers? How is it possible that there simultaneously exist unemployed and vacancies
as well? What determines the number of unemployed and vacancies? What is the relationship
between trends in unemployment and job finding and separation processes? How can the
government influence the unemployment and the labour market performance?

The second and the third chapters contain my basic research: I present the “search”
models in the former and the “search and matching” models in the latter with the
corresponding mathematical background. After the 1970’s these models have significantly
contributed to the development of economic theories. The Nobel Laureates in Economic
Sciences in 2010 Diamond, P. A., Mortensen, D. T. and Pissarides, Ch. A. developed a model
environment, which plays an important role in the treatment of labour market frictions (the
dissimilar qualifications, desires of the labour force and the differentiated nature and distinct
expectations of workplaces offered by companies). But only a few researchers have dealt with
these models in the Hungarian literature. Galasi [2007] and Horvdth [2006] have dealt with
this topic, but only with a little theoretical mathematical discussion. This thesis present the
search and matching models of labour market, the evolution of the underlying theory and the

relating critical comments as well. I analyse in detail the non-equilibrium dynamics® of the

% See Moczar (2008).
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basic model. A growing number of empirical studies and observations opened the space for
new generations of these models. One of the advantages of these models is that they create an
excellent environment for testing the consequences of government measures. I outline the
measures that can be analysed in these models and the main features of government’s labour
market policies. Since Shimer’s critique and in the focus of the debate about the explanatory
ability of these models some new ideas have appeared. I summarize the recent theoretical
contributions (rigid wages’) to the debate about the explanatory power of these models and
the empirical findings on the values of parameters.

The empirical part of the thesis involves three basic questions. The first question
focuses on the composition of the inactive population, the second on the cyclical movements
of labour market variables and the third on the determinants of unemployment dynamics.

This empirical part of the thesis (the fourth Chapter) examines the labour markets of
the Visegrad countries, in particular the dynamics of unemployment rates and their
components, the evolution of inactivity rates and the composition of inactivity. First I
reviewed the methodology of the labour force survey and the specific characteristics of the
representative sample and rotation methods in the Visegrad countries. Then I analysed the
evolution of the unemployment and inactivity rates of two age groups: the age group 15-64
and the age group 25-59. In the average unemployment rate we could observe significant
differences between countries: the lowest in the Czech Republic and the highest in Slovakia.
The analysis of the average inactivity rates of countries also shows significant differences: the
highest appears in Hungary and the lowest in the Czech Republic. However, the evolution of
the rates in time causes that the observed differences gradually decline. In the next subchapter
I analyse the observed differences in inactivity rates of each Visegrad country and the EU15
country-group. I examine the inactivity rate gap of the 15-64 year old population based on
gender and age (age groups: 15-24, 25-59 and 60-64), or gender, age and education (groups:
primary, secondary and higher education) to analyse the contribution of men and women,
young people (age group 15-25) and people above 60, or people with primary education to the
observed differences in inactivity rates. My calculations reveal that in Hungary even in the
second quarter of 2013 the contribution of people younger than 60 years is high. The
decreasing tendency of differences in inactivity rates is mainly due to the decreased
contribution of men aged 25 to 59. However, an international comparison shows that the

contribution of people older than 60 years is also high, especially among men. The inactivity

" See Shimer [2004], Gertler—Trigary [2009], Kennan [2010], Hall-Milgrom [2008].
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problems of Poland were mainly caused by the contribution of people aged from 25 to 59.
The inactivity rate of 15-64 year old population in the Czech Republic and Slovakia was also
higher than the rate of the EU15 country-group. This was caused by the contribution of people
aged form 15 to 24 and from 60 to 64. The contribution of people with primary education to
the differences in inactivity rates has a decreasing tendency in all Visegrad countries, but it is
still significant.

Following Shimers’ method [2007] the work examines two important components of
labour market flows: the job finding and the separation rates in a stochastic approach, as
probability discretizations of adequate stochastic processes. The average job finding
probability is the highest on the Czech labour market: in the age group 15-64 the average
probability that an unemployed finds a work is 0,180, and in the age group 25-59 it is 0,156.
This probability is quite low, but it is still the highest among Visegrad countries. The lowest
probability characterizes the Slovak labour market with values 0,097 and 0,084. My
computation shows that the lowest average separation rate can be detected in the Czech and
Hungarian labour markets: with values of 0,016 in the age group 15-64, and 0,012 in the age
group 25-59. The highest probabilities are observable in Poland with values 0,027 and 0,019.

The next subchapter investigates the cyclical behaviour of labour market variables
(unemployment rate, employment rate, inactivity rate, separation and job finding
probabilities). First I use the TRAMO-SEATS filter method to adjust data seasonally then I
take the logarithm of seasonally adjusted time series. Because neither of the detrending
methods is perfect, I also considered the Hodrick—Prescott filtering and first order differences
to get the detrended data.

First T analyse the volatility of labour market variables by the so-called relative
volatility. This means that I compute the ratio of the standard deviation in labour market
variables to the standard deviation in GDP. The least volatile variables are the employment
and inactivity rates. The unemployment rate is more volatile than real GDP. Comparing the
standard deviation of transition probabilities and GDP I found that the former is remarkably
higher than the latter. The most volatile variable is the job finding probability.

I use contemporaneous and cross-correlation analysis to test the cyclical properties of
variables using real GDP as cyclical indicator. The cyclical evolution of GDP was followed
by pro-, counter- and acyclical movements in the labour market variables. More precisely in
the case of Hodrick—Prescott filtering (A = 1600) contemporaneous correlation analysis shows

the following cyclical properties:
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e Procyclical movement characterizes the temporal evolution of employment rates
and job finding probabilities in all Visegrad countries, and the inactivity rate in
Poland.

e The unemployment rates in all Visegrad countries, the inactivity rate in Hungary
and the separation probability in the Czech Republic, Poland and Slovakia were
countercyclical.

e Acyclical behaviour in the inactivity rates can be detected in the Czech Republic
and Slovakia, and in the time series of the separation probability in Hungary.

With a low frequency filter (A = 100 000) I find that the Hungarian unemployment rate and
the separation probability are moderately countercyclical, and the job finding probability is
acyclical.

The correlation analysis based on the first-differenced series shows the following
cyclical movements in the main labour market variables:

e the employment rate is procyclical (except for the Czech Republic, age group 15-

64),

e the unemployment rate in all Visegrad countries, the separation rate in the Czech
Republic for both age groups, in Hungary for age group 15-64 and in Poland for
age group 25-59 are countercyclical.

I note without comparison that in the U.S. the job finding rate is procyclical and very
volatile, while the unemployment rate and more or less the separation rate are countercyclical
(Braun—De Bock—DiCecio [2006], Elsby—Michaels—Solon [2009], Fujita—Ramey [2007], Hall
[2005], Shimer [2005], Yashiv [2008]).

The results of the cross-correlation analysis between the cyclical components of real
GDP and the labour market variables reveal that:

e the unemployment rate and the employment rate are lagging variables in all

Visegrad countries;

e the inactivity rate in Poland and in Hungary is a leading variable;

e the job finding rate in all Visegrad countries and the separation rate in the Czech
Republic, Poland and Slovakia are leading variables.

By simultaneous correlation analysis of detrended data I investigate which labour

market flows are important in the Visegrad countries. I analyse the relationships between
unemployment, employment and inactivity rates using correlations between the detrended

data (cyclical components and differences) of these rates. Based on this the Slovak and the
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Hungarian case is clear. The flows between employment and unemployment are important on
the Slovak labour market, while in Hungary the flows between labour force and out of labour
force are important too. The Czech labour market is more like the Slovak with the difference
that there are some signs (weak negative correlation between inactivity rate and
unemployment or employment rates) that the flows between labour force and out of labour
force can matter too. The Polish labour market is characterized by strong negative correlation
between employment and unemployment rates, and weak negative correlations between the
inactivity rate and the unemployment or employment rates. Thus, based on the correlation
analysis, taking into account the flows of inactive population (out of labour force) is
important in Hungary, and there are some signs that it can matter in the Czech Republic and
Poland as well. However, in the absence of adequate statistical data I could not perform these
calculations so we have only seen the theoretical justification of this conjecture.

The fundamental objective of the 4.5. subchapter is to analyse the effects of the
separation and job finding processes on the unemployment rate on the database of the
Visegrad countries. I investigate whether the separation or the job finding is dominant in the
dynamics of the unemployment rate in each Visegrad country.

How much does the evolution of separation and job finding rates matter in the
dynamics of unemployment rate? Following the Shimer [2007] study I defined theoretical
unemployment rates based on the average values of transition rates. The correlation analysis
of these theoretical rates shows that in the dynamics of unemployment:

e the separation and job finding rates have almost the same importance in the Czech

Republic;

e the job finding is dominant in Poland;

e while the separation rate is dominant in Hungary and in Slovakia.

First I quantify the contribution of the separation and job findings rates to the dynamics
of unemployment based on Shimer’s beta indices. Following Shimer I use very low frequency
filtering because I don’t want to remove much of the cyclical volatility. The other variance
decomposition techniques are based on the assumption that the variance of the unemployment
rate is determined by the separation and job finding rates. I use to methods based on
Petrongolo and Pisssarides [2008] and Fujita and Ramey [2007]. The former is based on the
analysis of the variance in the first difference of the unemployment rate, the latter on the
deviation from trend in the unemployment rate. I investigate the correct use of the methods
and the accuracy of the estimates by correlation analysis. Variance decomposition inspections

of differences show that the (Petrongolo—Pissarides) method cannot be tested on the Czech
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data. This correlation analysis points out that the weight of job finding is underestimated in
Poland, and overestimated in Hungary and in Slovakia. The correlation analysis based on the
regression equation of Fujita and Ramey [2007] suggests that the procedure cannot be used
for Slovakia. In this case the correlation analysis indicated that the weight of separation is
underestimated in the Czech Republic, the weight of job finding is underestimated in Poland
while overestimated in Hungary.

We can ask carefully the following questions: What characterizes the Visegrad
countries? Are they close to the Anglo-Saxon countries where the weight of separation is only
about 20 percent? Or are they closer to Continental European countries where the weight of
separation is circa 50 percent (Elsby—Hobijn—Sahin [2008])? The results of my investigations
in the Visegrad countries are summarized below.

In the Czech Republic I find that for the age group 15-64 the separation rate is
dominant with a weight between 54 and 68 percent. In the age group 25-59 the weight of
separation is between 44 and 74 percent depending on the used frequency of detrending. The
job finding is dominant in Poland. Its variance-ratio is between 60 and 64 percent in the age
group 15-64. The weight of job finding is between 66 and 71 percent for the age group 25-59.
In the case of Slovakia the result are less reliable. The Petrongolo—Pissarides method has
detected a major dominance of job finding, but this weight is quite overestimated in this
model. The correlation analysis and the Shimer’s beta values suggest that the contribution of
separation is nearly 50 percent for both age groups. Thus, the Czech Republic is closer to the
continental European countries and the results of Slovakia show that too. Prior to my analysed
period (before 1998) these two countries did not implement radical reforms, they did not
authorize the participation of foreigners in privatization, and the foreign direct investment
(FDI) flows were not so high as in Hungary. The delayed restructuring of these countries may
be the reason why separation was so important on the Czech and Slovak labour markets. The
results of Poland show a contribution measure of separation between 23 and 40 percent for the
age group 15-64 and between 21 and 34 percent for the age group 25-59. This means that
Poland is between the groups of Anglo-Saxon and continental European countries. The
restructuring was important in Poland too, but to a lesser extent than in the Czech Republic or
Slovakia. However, the economic restructuring in Poland may be the cause of a very high
separation rate from 2000 to 2004.

The case of Hungary is different. Shimer’s procedure based on low frequency
detrending shows that the separation rate is dominant: the weight is nearly 73 percent for both

age groups. Since 2004 the continuously rising separation rate has played an important role in
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the rising trend of unemployment. The source of these tendencies appeared first after 2006 as
a consequence of the internal and then the global crisis, and since 2010 due to the fact that the
prospects of the economy have not improved significantly. The Fujita—Ramey decomposition
based on the recommended frequency filtering (A = 1600) for quarterly data pointed out that
with the weight of 76 percent in the age group 15-64 and 80 percent in the age group 25-59
the job finding rate is dominant. Thus, in Hungary the upward trend of the unemployment rate
is essentially dominated by the increase of the separation rate, while from the point of view of
the short term cyclical unemployment the job finding rate was important. From this it follows
that in the current situation more attention should be given to the design of economic policy to
reduce separations.

However the study of Elsby—Hobijn—Sahin [2008] draws attention to the fact that the
procedures based on the equilibrium unemployment rates have to be modified in the case of
most countries, because they are characterized with differences between equilibrium and
observed unemployment rates. Some signs of that can be detected in this study too. The next
step in the analysis of labour markets in the Visegrad countries could be to apply this method.
An analysis of the detailed Labour Force Survey data could open further perspectives, for
example by examining the role of flows between inactivity and unemployment or

employment, and using the dynamics based on cointegration instead of correlation analysis.
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